Local effects of impaired mechanical properties of collagen on bone formation and resorption.
To study the relationship between the mechanical properties of collagen and the bone turnover, 2-week-old Balb/C mice were fed on a diet containing 0.25% Beta aminopropionitrile (B-APN), a potent inhibitor of collagen crosslink formation, for 3 weeks. Mandibular incisor socket was selected for the analysis of bone formation and resorption parameters. Plastic embedded sections stained with toluidine blue and cut at 4 microns were used to analyze the average area of bone lamellae, bone-forming surface, and the number of osteoblasts/mm of forming surface. Similar sections were used to localize acid phosphatase on resorbing surfaces and within the osteoclasts, while bone alkaline phosphatase was determined by a colorimetric method. Morphometric analyses showed that the area of newly formed bone lamellae, total forming surface, number of osteoblasts and the Alk. Pase activity were significantly lower in B-APN-fed mice as compared to the controls. There was a concomitant smaller, but significant, reduction in total resorption surface, active resorption surface and the number of osteoclasts. These results suggest that the regulation of bone formation and resorption at this site, which is independent of systemic regulation, is influenced by the mechanical properties of the collagenous matrix, which in turn may have a significant effect on the existing pool of bone-forming cells, but may not influence the recruitment of new cells.